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the youngest (about 390 yr) eruption known in the conter-
minous United States outside the Cascade zone (see Chapter
1 of this volume).

Throughout at least the northern part of the California zone
volcanoes of each locus are probably positioned by north-south
rifting associated with an east-west extension of the upper crust
(see the next section). The California zone contains silicic vol-
canic systems important to both geothermal interest and vol-
canic hazards. Except for Yellowstone, the Mono-Long Valley
system may have the greatest potential for catastrophic erup-
tion of any other silicic locus outside the southern part of the
Cascade zone. The Mono-Long Valley locus is made up of
perhaps four semiindependent systems complicated by their
position on a great offset in the fault system that bounds the
eastern Sierra Nevada. Because these systems may be hydraul-
ically interconnected at depth, forecasting the kind of eruption
that might occur here is tenuous. The minimum eruption would
be a basaltic lava flow, whereas a maximum eruption could rival
the Bishop Tuff of the Long Valley caldera-forming eruption
of 700,000 yr ago. Many intermediate types of eruptions are
possible. The intense earthquake activity, measurable abnor-
mal ground deformation, and increased hot-spring activity of
the past few years indicate that we can expect some kind of
volcanic outbreak in the not too distant future. (This activity
prompted the U.S. Geological Survey to issue a notice of po-
tential volcanic hazard in May 1982.) The most recent eruptions
in the locus took place only a few hundred years ago on the
Inyo Craters chain.

Western Cordilleran Rift (WC)

This very complex rift system (Figure 4.5) contains most of the
0- to 5-m.y. volcanism found in the California zone north of
the Garlock Fault and extends into the southern Cascade prov-
ince. The long-continued magmatic activity and tectonic com-
plexity of this region have allowed magma storage, crustal pre-
heating and melting, and the development of several loci that
have a high potential for future silicic volcanism. The most
prominent of these silicic loci is the Mono-Inyo Dome system
and Long Valley, discussed by Bailey et al. (1976).

Of the several subsidiary rifts that make up the Western
Cordilleran rift as discussed here, one of the most prominent
we term the Inyo rift. This term is tentatively assigned to a
zone of east-west extension containing several volcanic loci and
centering on the Owens Valley region. The dominant structural
feature of this region is the Owens Valley graben, which has
spectacular geomorphic expression and a general north-north-
west trend and which bounds the eastern escarpment of the
Sierra Nevada. Volcanism in this region is found both within
the graben and outside it. In either place the dominant general
arrangement of volcanic loci and vents within them is north-
south, and we interpret this to mean control by east-west ex-
tension, as in the Rio Grande and Sevier rifts. If so, the loci
in the high Sierra Nevada outside the obvious structures are
nevertheless controlled by north-south fractures that are within
the California zone and that extend southward from the Walker
Lane. These same fractures determine the northern trends of
Basin and Range elements that intersect the Sierra Nevada

from the Inyo rift to the Tahoe regions. It seems, therefore,
that volcanism in this region is controlled by a series of short
north-south rifts en echelon to the northwest. These rifts in-
clude the Inyo rift, the Mono rift, the West Walker-Carson
rift(s), and the Tahoe rift. Important work on this region, pub-
lished since our compilation, includes that of Bacon and Duf-
field (1980), Moore and Dodge (1980), Bacon et al. (1981), and
Dodge and Moore (1981).

North of Tahoe the dominant rifting direction and vent align-
ment are northwest-southeast, and the extension direction and
volcano migration direction are westerly to northwesterly
(MacLeod et al, 1976; L. J. P. Muffler, U.S. Geological Sur-
vey, written communication, 1981; McKee et al, 1983) at least
as far north as the Newberry region of Oregon (see discussion
of Cascade zone and plates 1, 2, and 3).

Recent seismic activity throughout the length of this zone
(Smith, 1978), especially in the Mono-Long Valley and Coso
loci, suggests renewed extension along much of the Western
Cordilleran rift.

Virgin Valley Zone (W)

The Virgin Valley zone is predicated on the basis of a locus of
1- to 2-m.y.-old basalts in northwestern Nevada and southern
Oregon, which suggests a tie between the northern part of the
California zone and the Brothers zone in Oregon. This zone is
anomalous in that the westward-migrating wave of volcanism
passed through this region more than 10 m.y. ago. However,
a K-Ar date of 1.2 m.y., together with many widely scattered
young basalt vents (1 to 5 m.y.) in the Humboldt River zone
and the eastern part of the Brothers zone (< 10,000 yr), suggest
at least a sporadic resurgence of volcanism in northwestern
Nevada and southeastern Oregon within the last few million
years. We suspect that this entire region has potential for future
volcanism.

Brothers Zone (B)

The Brothers zone, as distinct from the Orevada transgression
(Luedke and Smith, 1982) of an earlier time increment, contains
most of the 0- to 5-m.y. volcanic activity of Oregon exclusive
of the Cascades region (Walker and Nolf, 1981, Figure 3). The
zone extends eastward into Idaho to join the Snake River zone
and westward to join the Cascades zone. At the Cascade junc-
tion (Newberry caldera area) there is much recent volcanism,
including both basalt and rhyolite and lesser amounts of an-
desite and dacite. East of Glass Buttes, Oregon, the zone is
dominantly, if not wholly, basaltic.

Several loci in this zone have had eruptions less than 10,000
yr ago (Figure 4.8). At its western end the Brothers zone ap-
pears to merge with the space-time terminus of the Orevada
transgressive silicic volcanism. This junction may provide a
partial explanation for the inflection, in isochrons, beginning
about 5 m.y. ago, as shown by MacLeod et al. (1976).

The Newberry volcanic system erupted rhyolite about 1400
yr ago (MacLeod et al., 1981) and must be considered to have
high potential for future eruptions of either basalt, rhyolite, or
intermediate compositions.